Abstract Little is known about the amount of Motivational Interviewing (MI) needed to reduce risky sexual behavior among People Living with HIV/AIDS (PLWHA) or the roles self-efficacy and motivation to practice safer sex play. Among 183 PLWHA who received safer sex MI and were surveyed every 4 months over a 12 month period, we used hierarchical negative binomial regression models to examine the association between amount of counseling time and sexual risk behavior. We performed mediation analysis to evaluate whether changes in self-efficacy and motivation explained this association. This study found that as MI time and number of provided sessions increased, participants' sexual risk behavior decreased. The effect of MI time and number of sessions on sexual behavior was mediated by self-efficacy but not by motivation to practice safer sex.
Introduction
Between a third (30%) and a half (46%) of sexually transmitted HIV infections in the US are passed on by people who know that they are HIV positive [1] . Up to one-third of HIVinfected people still practice unprotected sex after learning about their sero-positive status [2, 3] . In addition to transmitting the virus to HIV negative partners, unsafe sex can result in co-infection with other sexually transmitted infections, as well as development of super-infection with other HIV strains [4] [5] [6] . Many people living with HIV/AIDS (PLWHA), however, face several challenges to practicing safer sex. Understanding how best to assist PLWHA practice safer sex is, therefore, critical to optimizing their health and reducing HIV spread. A meta-analysis of 12 randomized controlled trials of interventions promoting safer sex behavior for PLWHA has demonstrated that behavioral interventions are effective in reducing unprotected sex and decreasing STI acquisition [7] . The review also noted certain features that are associated with successful interventions (e.g. being theory-based, including skills building, lasting more than 3 months), but knowing more about the mechanism of action through which successful programs operate would enable us to target our programs better.
Motivational Interviewing (MI), a counseling style that intends to change behavior by helping clients ''explore and resolve ambivalence'' [8] , is one intervention approach used to reduce risky behaviors of PLWHA [9] [10] [11] [12] [13] . Supporting self-efficacy and motivating people to change their behaviors are the main principles underlying MI counseling [8] . Self-efficacy refers to people's confidence that they can effectively perform a certain behavior under specified conditions [14] . Self-efficacy can be enhanced and, importantly, this enhancement is prospectively related to health behavior change [15] . Motivation refers to the ''forces that determine the direction and intensity of the behavior change effort'' [16] . According to the information-motivation-behavioral skills model, motivation to reduce AIDS risk is one of the three factors contributing to AIDS risk reduction behavior [17] . Enhancement of selfefficacy and increased motivation to practice safer sex are significant components of several effective behavioral change interventions aimed at reducing unsafe sex [9, [18] [19] [20] [21] .
Very few HIV prevention studies have conducted mediational analyses of effective interventions [22, 23] to identify intermediate factors that contribute to a reduction in risky sexual behavior of PLWHA. Once identified, however, program designers can target specific intermediate variables to make future risk reduction intervention programs even more effective. While evidence suggests that building selfefficacy for practicing safer sex is one significant pathway through which safer health behavior change takes place [22, 23] , this pathway has not been assessed for MI specifically. Moreover, the relationship between amount of MI counseling (dose) and practicing safer sex (effect) has not yet been investigated. Therefore, we sought to assess empirically whether the dose of MI counseling that HIV-infected patients received contributed to their improvement in sexual risk behavior through changes in self-efficacy and motivation to practice safer sex.
Methods

Participants and Procedures
We used data collected as part of SafeTalk, a two-armed, randomized, controlled trial of a safer sex intervention among 490 HIV-infected patients receiving care at one of three clinics in North Carolina. Participants were followed approximately every 4 months for 12 months between July 2006 and May 2009.
SafeTalk was a multi-component, four session MI-based safer sex program. The attention matched control program was a multi-component, four session heart healthy nutrition counseling program. In addition to individual counseling, all participants received a combined CD and workbook series that helped prepare them for each counseling session.
Participants were eligible for the SafeTalk study if they were: (1) HIV-infected; (2) 18 years of age or over; (3) English-speaking; and (4) reported having sex in the past 12 months. Potential participants were excluded if they were: (1) cognitively unable to provide consent; (2) too sick to travel to clinic; (3) former participants in another safer sex MI program; (4) in clinic for their first visit; or (5) intending to leave the clinic within the next 12 months. Recruitment was conducted through pre-screening at the main site and with the help of clinical staff at the other two sites. For eligible patients who were interested in participating, the research assistant obtained informed consent. Additional details on SafeTalk methods are previously published [24] .
Although being sexually active in the past 12 months prior to the baseline assessment was an inclusion criterion, some participants did not report any sexual activity throughout the study. We conducted the analyses reported here with the subsample of participants who were both in the intervention arm (n = 248) and reported being sexually active in the last 3 months on at least one assessment point during the study (n = 183) because the outcome pertinent to the study was the incidence of unprotected sex.
Motivational Interviewing Intervention
Masters' level-trained counselors delivered the SafeTalk program every 4 weeks for 16 weeks. Participants received booster letters individualized to issues raised in each MI session [24] . The duration of each individual MI session was not prescribed by the protocol, but was flexibly determined by counselor and client together. On average, sessions lasted 40 min.
Each MI session was aimed at enhancing motivation and self-efficacy surrounding participants' chosen target behaviors (e.g. using condoms, reducing substance use, disclosing HIV status). A CD/workbook series of guided exercises helped participants prepare for each MI session. Each session was based on a standard protocol that allowed the sessions to be individually designed to meet each participant's needs [24] . The SafeTalk MI protocol directed the counselor to explicitly assess a participant's current relationship status and sexual activities and to provide a menu of topics related to safer sex practices from which each participant could choose personal goals [25] . Most of the MI sessions were delivered face to face. Telephone MI counseling was offered to participants with transportation problems. Among those who received any counseling (n = 148 since some participants randomized to counseling never came to receive it), 14% (n = 21) received some telephone counseling and three percent (n = 4) received only telephone counseling. Of those participants who received any counseling, 95% (n = 141) received all counseling sessions from the same counselor.
Study Instruments
Evaluation surveys were administered to study participants at baseline, 4, 8, and 12 month visits using an approximately 40-min audio computer-assisted self-interview (ACASI) in the clinics. ACASIs assessed participants' demographic and clinical characteristics, psychosocial factors, attitudes and beliefs, characteristics of sexual relationships, and risky sexual behavior.
To assess MI session features, immediately after each MI session counselors recorded the content of that session on standardized recording sheets, the time spent counseling and whether counseling was delivered by phone.
The study procedures were approved by the University of North Carolina at Chapel Hill's Office for the Protection of Human Research Subjects.
Outcome Variables of Interest
Unprotected Sex Behavior with At-Risk Partner Unprotected anal or vaginal intercourse with at-risk partner (UAVI-AR) was measured as the number of unprotected acts of vaginal and anal sex with any at-risk (HIV negative or unknown serostatus) partner. Participants were asked a series of questions about the frequency of their sexual behaviors over the past 3 months, and the frequency of condom use, based on the gender and serostatus of their partner(s). The participants entered numerical values to answer the questions. Based on the answers provided to these sexual behavior questions, we calculated the total number of unprotected sex acts with HIV negative and unknown serostatus partners, and summed them for every participant. We treated any item with a value greater than 100 counts as an outlier since the population parameters do not follow the same distribution. Doing so we excluded four outliers on this variable (0.7%).
Unprotected Sex Behavior with Any Type of Partner
Unprotected anal or vaginal intercourse (UAVI) was measured as the number of unprotected acts of vaginal or anal sex with ANY partner. In a manner similar to that of the UAVI-AR variable, we calculated and summed, for each participant, the number of unprotected acts of vaginal and anal sex with HIV positive as well as HIV negative and serostatus unknown partners. We deleted any item with a value greater than 100 counts. Six outliers for this variable were excluded from the analysis (1%).
Independent Variables of Interest
Amount of MI Time (Dose)
Although in planning the study the ideal was for all four counseling sessions to be completed before the 4 month survey, some participants did not stay on schedule and received some of their counseling sessions between the 4 and 8 months surveys (n = 82, 44.8% of total participants). By design, no counseling sessions took place after the 8 months survey. The total amount of counseling time provided to a study participant (dose) was calculated for each participant based on information in the data recording sheets for each session. We first defined two time intervals: (1) time period 1 was the interval between completion of the baseline survey and the 4 month follow-up survey; (2) time period 2 was the interval between completion of the 4 month follow-up survey and the 8 month follow-up survey. Dose per interval was then calculated by summing all of the counseling time participants received during time period 1 and similarly for time period 2. We used this information to cumulate total counseling time received by each time interval.
Number of Counseling Sessions
The total number of counseling sessions provided by counselors to participants was also abstracted from the data recording sheets. Similar to the calculation for the amount of counseling time, the number of counseling sessions per interval was calculated by summing all of the counseling sessions participants received during time period 1 and time period 2. The total number of sessions was cumulative over time.
Mediating Variables of Interest
Self-efficacy to Practice Safer Sex
We measured self-efficacy to practice safer sex using a sixteen-item scale modified from previously validated scales developed by Grimley et al. and Parsons et al. [26, 27] . This scale assessed participants' confidence in conducting a range of tasks required to practice safer sex (e.g. talk about safer sex with a sexual partner, use a condom correctly, use a condom in potentially tempting situations, and negotiate safer sex with sex partners). Response options on the 11-point scale ranged from zero for ''not at all confident'' to ten for ''completely confident''. A self-efficacy score for each participant was derived by taking the mean of all responses for the 16 items of the scale. A higher score indicated a higher self-efficacy to practice safer sex. We coded a self-efficacy score as missing for our analysis if it had more than four missing values (i.e. more than 25%) on the 16 items. As a result, self-efficacy scores were missing for 22 observations (3.5%). The internal consistency reliability for this scale in the study sample was high (Cronbach's a 0.92).
Motivation to Practice Safer Sex
To measure motivation to practice safer sex, we used a sixitem 4-point scale adapted from the Sex Check study [28] . Response options ranged from 1 = not at all motivated to 4 = totally motivated. Participants expressed their level of motivation over the next 3 months regarding: (1) having safer sex; (2) using a condom every single time they had sex; (3) and telling new partners that they had HIV. Participants were asked the same three questions to assess motivation to practice safer sex for both main and casual partners. Cronbach's a was 0.71 for the entire scale. A motivation to practice safer sex score for each of the participants was derived by taking the mean of all items of the scale. Similarly to the self-efficacy score, a higher motivation score indicated greater motivation to practice safer sex. We treated a motivation score as missing if it had more than two missing values (i.e. more than 33%) on the six items. As a result, a motivation score was missing for 21 observations (3.4%).
Covariates of Interest
Because MI dose was not randomly assigned, we measured and controlled for potential confounders, which we selected based on an a priori conceptual model of factors informed by the literature and associated with each of the independent and dependent variables of interest.
We assessed demographics, clinical factors, proportion of phone counseling and history of previous participation in safer sex MI. We also assessed binge drinking and cocaine/crack use in the last 3 months (see Table 3 ).
Analysis
Descriptive Analyses
We conducted a descriptive analysis of the study cohort, examined self-efficacy, motivation to practice safer sex, UAVI-AR and UAVI at each of the four survey assessments. In an attrition analysis, we examined characteristics of study participants lost to follow-up by conducting multivariate logistic regression with participants being present or not at 12 month follow-up as the dependent variable and baseline demographic and sexual behavior variables as well as counselor identity as potential predictor variables.
Effect of the Amount of MI on Sexual Risk Behavior
Separate analyses were done for ''amount of counseling time'' and ''number of sessions,'' respectively, to see their effects on UAVI-AR and UAVI. Because both outcome variables (UAVI-AR and UAVI) were count variables, we conducted negative binomial regression analysis. We used the PROC GENMOD procedure in SAS 9.2. (SAS Institute, Cary, NC) since observations for a cohort over time were correlated within each study participant. Negative binomial regression was chosen because, unlike Poisson regression, it does not make an assumption about equality of mean and variance. A two-level model was used in which units in the first (lower) level were study assessments (baseline, 4 months follow-up, 8 months follow-up and 12 months follow-up) which were nested within the units in the second (upper) level (study participants). The statistical analysis included all data collected for each study participant at each of the assessments regardless of a participant's intervention exposure. The model estimated the difference in the logs of expected counts for one unit change in a predictor variable holding other variables constant in the model.
Mediation Analysis
We analyzed lower level mediation since all main variables in our analysis were lower level variables. The upper level was a person and the lower level was a survey assessment. The model tested whether the treatment influenced the mediator which, in turn, affected the outcome. The same mediation analysis (Fig. 1) was implemented for each of the predictors, for each of the proposed mediating variables and for each of the two outcomes (UAVI-AR, UAVI). In each case, three equations were used to assess the mediation effect:
where f was a log link function, Y is sexual risk behavior (UAVI or UAVI-AR), X was dose of MI at each given time point (''amount of time'' or ''number of sessions''), M was the value of the mediator (self-efficacy or motivation to practice safer sex). First, we analyzed the relationship between the predictor and the outcome in Eq. 1. Next, we tested the association between the predictor and the potential mediator in Eq. 2. Last, we estimated the effect of the predictor on the outcome adjusting for a potential Fig. 1 Mediation analysis mediator in Eq. 3. All potential confounders (described in the ''covariates of interest'' section above) were included in each of the equations. The causal step method of Baron and Kenny (1986) has low power to detect mediated effects [29] , since the relationship between X and Y variables may be non-significant when the predictor is distal to the outcome [30] or, in the case of inconsistent mediation, when two or more indirect paths operate in opposite directions [31, 32] . Therefore, even though we tested the relationship between X and Y, we took a product of coefficients approach to assess mediation. The product of two estimated coefficients, ab (named b a and b b above), gave us the mediated effect. To test for its significance, we used a bootstrapping method to create confidence intervals for indirect effects [33] since the Sobel test does not take into account non-normality of the distribution of the ab product [33] . MacKinnon et al. [34] found that type-I error was more accurate and statistical power was greater when significance tests for the mediated effect were based on the distribution of the product. Finally, we calculated the percent of the total effect that was mediated using the ab/(c 0 ? ab) measure because it did not require standardizing coefficients to equate the scale across negative binomial regression models [33] .
For continuous outcomes in Eq. 2, we conducted linear regression analyses for longitudinal data using the PROC GENMOD procedure in SAS 9.2. (SAS Institute, Cary, NC) since observations for a cohort over time were correlated within each study participant. For count outcomes in Eq. 3, we conducted negative binomial regression analysis using the PROC GENMOD procedure in SAS 9.2. Since observation time varied across participants, we used the offset option in the model statement to obtain unbiased regression estimates.
Results
Study Cohort Characteristics and Participation Rates
The sample of 183 study participants consisted of 63 men who had sex with men (MSM), 51 men who had sex with women (MSW) and 67 women who had sex with men (WSM). Participants had a mean age of 42 years (SD = 9.58), 74% were African Americans, 62% were male, 23% had less than a high school education, 60% earned less than $10,000/year. On average, participants were diagnosed with HIV for 9 years (SD = 6.1). At baseline, one half (52%) reported undetectable viral loads, and about 80% were on antiretroviral therapy. About a fourth reported crack or cocaine use, and 44% reported binge drinking in the 3 months before the baseline survey (Table 1 ).
In the study sample, 19% (n = 35) of the participants did not show up to receive any MI counseling, 6.5% (n = 12) received 1 counseling session, 6.5% (n = 12) received 2 counseling sessions, 9% (n = 17) received 3 counseling sessions and 59% (n = 107) received 4 counseling sessions. The 183 participants completed 600 surveys. Of the 183 enrolled at baseline, 154 (84%) were retained at 4-month follow-up, 142 (78%) at 8 month follow-up, and 121 (66%) at 12 month follow-up. We did not have many missing observations on outcome variables of interest. Out of 600 observations, only 10 had missing data on UAVI and 10 were missing on UAVI-AR.
The logistic regression analysis showed that participants' absence at the last follow-up was associated with reporting having unprotected sex with any partner (OR = 3.93, P = 0.01), being more motivated to practice safer sex (OR = 2.35, P = 0.02) at baseline and being an MSM compared to WSM (OR = 2.76, P = 0.02). Participants who had taken part previously in another safer sex MI program were more likely to stay in this study than participants who had not (OR = 9.4, P = 0.04). We found no other differences between those who were and were not absent at the last follow-up. Table 2 presents the means of self-efficacy and motivation to practice safer sex for each of the four study assessments. As can be seen from the table, on average, self-efficacy increased whereas motivation to practice safer sex decreased over time. Table 2 shows the mean number of acts of UAVI-AR and UAVI as well as the proportion of participants engaged in UAVI-AR and UAVI at each study assessment. Both UAVI-AR and UAVI counts decreased from baseline to 4, 8 and 12 month follow-ups. The proportion of participants engaged in UAVI-AR and UAVI also decreased from baseline to 4 months, then increased slightly from 4 month values at 8 months but continued to decline from 8 to 12 months. Table 3 shows that the difference in the logs of expected counts for both UAVI-AR and UAVI decreased significantly as the dose of counseling increased. Thus, with 10 min increase in counseling time, UAVI-AR and UAVI rates decreased by 13 and 8% respectively. Similarly, the difference in the logs of expected counts for both UAVI-AR and UAVI decreased significantly as the number of counseling sessions increased. Thus, with one unit increase in number of sessions, UAVI-AR and UAVI rates decreased by 57 and 48% respectively.
Means of Self-Efficacy and Motivation to Practice Safer Sex at Each Time Point
Means and Proportion of UAVI-AR and UAVI at Each Time Point
Effect of the Dose and Number of Counseling Sessions on Sexual Risk Behavior
Mediation Analysis
Effect of the Amount of MI on Self-Efficacy and Motivation to Practice Safer Sex (a Coefficient)
Overall, self-efficacy to practice safer sex increased as the number of counseling sessions (b = 0.1236, SE = 0.0365, t = 3.39, P = 0.0007) and number of minutes of counseling (b = 0.0025, SE = 0.0008, t = 3.18, P = 0.0015) increased (Table 3) . Although motivation was positively associated with self-efficacy (correlation coefficient = 0.4527, P \ 0.0001), there was no association between the amount of MI and motivation to practice safer sex.
Effect of Self-Efficacy and Motivation to Practice Safer Sex on Sexual Risk Behavior (b Coefficient)
Both self-efficacy and motivation to practice safer sex were negatively associated with UAVI-AR and UAVI. The difference in the logs of expected counts for unprotected sexual intercourse decreased as self-efficacy and motivation to practice safer sex increased (Table 3) . A one unit increase in self-efficacy score was associated with a 52 and 39% decrease in UAVI-AR and UAVI rates respectively. A one unit increase in motivation scores was associated with a 76 and 68% decrease in UAVI-AR and UAVI rates respectively.
Mediation Effects
Significant mediation effects of self-efficacy to practice safer sex occurred in the relationships between dose and UAVI-AR, dose and UAVI, number of sessions and UAVI-AR, number of sessions and UAVI (Table 3) . Self-efficacy to practice safer sex accounted for approximately 11% of the total effect of counseling dose on UAVI-AR, [0.0022 9 0.7418/(0.0022 9 0.7418 ? 0.0128)]. The total effect of dose on UAVI accounted for by self-efficacy to practice safer sex was also equal to 11%. The proportion of total effect of number of sessions on UAVI-AR and UAVI mediated by self-efficacy to practice safer sex equaled seven percent. Since motivation to practice safer sex was not significantly associated with any of the predictors (coefficient a in Eq. 2 above), we cannot conclude that motivation mediates the relationship between dose/number of sessions and UAVI-AR/UAVI.
Discussion
We found that almost 20% of the study participants at baseline reported having unsafe sex with an at-risk partner and more than 30% reported having unsafe sex with a partner of any serostatus. This finding confirms yet again a need for further HIV prevention programs for PLWHA as one important component of a strategy to reduce the HIV epidemic. Furthermore the overall amount of counseling time, whether measured in number of counseling sessions or minutes spent being counseled, was associated with improvements in safer sexual behavior. Self-efficacy, but not motivation to practice safer sex, mediated this relationship.
Our study findings not only contribute to an understanding of how to best deliver HIV counseling to PLWHA, but also provide insight on how to deliver optimal MI counseling in general. To our knowledge, this is the first study that has attempted to examine the effect of MI dose on sexual behaviors of PLWHA and the role that selfefficacy plays in this relationship.
While the optimal dose is still not clear, these findings suggest that, at least for HIV ''prevention with positives'' programs, increasing the overall amount of counseling time is a key to promoting safer sexual behavior by enhancing self-efficacy to practice safer sex. Previous research has established an association between the duration of MI counseling, the number of encounters clients have with counselors, and the likelihood of achieving an effect [35, 36] . Our study confirms these findings for PLWHA undergoing safer sex counseling. Polcin et al. [37] has speculated that providing more MI counseling may permit the client more time to remain in a pre-contemplation stage and work through any ambivalence he or she may have during the contemplation stage. Our finding suggests that the mechanism by which this effect occurs acts in part via the self-efficacy pathway.
Enhancing self-efficacy has been shown in multiple settings to enhance health behaviors that are linked to health outcomes [13, 18, 38] . On the other hand, few HIV prevention studies have demonstrated that self-efficacy is the mechanism by which the intervention has improved safer sex practices [22, 23] . Our findings add to existing research by establishing a mediating role for self-efficacy in a sample of HIV positive people receiving MI counseling. We may conclude that interventions that focus more on enhancing self-efficacy to practice safer sex might perform better, holding the amount of motivational interviewing time equal. It is important to keep in mind, however, that in this study, clients had continuity of counselors across sessions 95% of the time and this continuity may have contributed to the relationship between dose and behavior change. We cannot conclude that the counseling time had an effect on participants' sexual behavior via changes in motivation because we did not find any association between the amount of counseling and motivation to practice safer sex (coefficient a). From the attrition analysis, however, we know that more motivated participants were lost to follow-up. It is possible we may have underestimated the potential effect that the intervention would have had on more motivated groups of participants.
In addition to our main study finding regarding the effects of dose, we found that an increase in motivation as well as an increase in self-efficacy was associated with a decrease in risky sexual behavior (coefficient b). These findings confirm the importance of aiming health behavior interventions at changing both self-efficacy and motivation, but suggest that self-efficacy, but not motivation, enhancement is more influenced by the amount of counseling received.
The use of a longitudinal design with a diverse sample and repeated measures provide us with greater confidence in establishing causality compared to using data from a cross-sectional design, or from a more homogeneous sample, by offering information about the temporality of change and generalizability of the findings. These factors also allow us to address several alternative explanations for the effects we found, such as the existence of omitted variables. The changes we observed occurred over time within an individual, with every person serving as his or her own control [33] . To minimize alternative explanations even further, we included potential confounding variables in the analysis.
We used count measures (i.e. absolute frequency measures) to assess sexual behavior because, compared to categorical measures, counts provide a more informative means to estimate HIV contraction risk [39] . Also, we used a bootstrapping technique to create confidence intervals for indirect effects. This method provides good accuracy for significance tests for the mediated effect [34] .
Our study has several limitations. Because of the sensitive and private nature of sexual health and sexual activity, the study used self-reported data from participants rather than observational data. Self-reported data, however, are subject to social desirability and recall biases [40] . These biases were minimized in the study by the use of computer-assisted interviewing techniques [41, 42] and asking questions related to the last 3 month time period rather than the past month [43] . Also, to measure selfefficacy and motivation to practice safer sex, we used scales with good validity and high reliability.
Absence of randomization of counseling time limits our ability to establish a causal relationship between the amount of motivational interviewing received and change in sexual behavior. For example, it is possible that those participants who were more motivated to change their behavior received more counseling time and attended more sessions than participants who were less motivated. In contrast, it is also possible that counselors provided more MI time to participants with higher risk sexual behavior compared to participants with lower sexual risk behavior. It is also possible that, if the quality of counseling had been unequal across counselors, patients may have stayed longer or come back more often with some counselors than with others. However, our attrition analysis revealed no difference by counselor. We did find that participants' absence at the 12 months follow-up was associated with having more unprotected sex with any partner and having greater motivation to practice safer sex at baseline. Nevertheless, we are still able to establish an association between the amount of counseling and sexual risk behavior for the sample of participants who were less motivated to practice safer sex. This association, however, could be due to the loss of participants reporting any UAVI at baseline.
It is also possible that participants practiced safer sex as a result of being exposed to the survey questions or because of local events (such as health promotion campaigns) happening during the study period. Although only randomization to a condition may address these threats to internal validity, we minimized them by controlling for potential confounding variables in the analysis.
We analyzed the mediation effect of self-efficacy and motivation to practice safer sex because supporting selfefficacy and motivating people to change their behaviors are the two main principles underlying MI counseling. However, these are not the only factors that may explain the effect of counseling on changes in sexual behavior. There are likely other mediating variables that we did not measure. For example, counseling could provide a client with social support which, in turn, could lead to changes in sexual behaviors.
Finally, threats to external validity exist in this study because the study sites were not randomly chosen for the intervention. Therefore, readers should exercise caution in generalizing the study findings beyond the population of HIV positive patients who attended the three study clinic sites or to populations similar to these participants.
Conclusions
Our research suggests that MI-based prevention programs for PLWHA need to enhance self-efficacy to practice safer sex to ensure a behavior change, at least in populations similar to the one we studied. If clinicians and specialists developing MI interventions for PLWHA recognized the importance that the amount of time they spend with clients has on improving safer sex behavior, money and time could be saved. In an era of budgetary constraints that includes increasing pressure on clinicians and counselors to limit the time they spend with their patients, our research findings provide evidence that more time spent counseling PLWHA can have a positive impact on patient and public health outcomes.
